Tubular cell protein degradation in early diabetic renal hypertrophy.
Renal hypertrophy in diabetes is accompanied by an increase in kidney protein content, which reflects an imbalance between protein synthesis and degradation. This study determines whether altered cellular protein degradation contributes to the imbalance. Diabetes was induced in rats with streptozotocin (55 mg/kg/ip). After 2 or 4 days of diabetes, kidney weight and protein content were measured. Over the 4 days, despite a loss in body weight, kidney wet weight increased by 35% and protein content by 37% in the diabetic rats. Treatment with insulin prevented this increase. Long-lived protein degradation was measured in isolated proximal tubules prelabeled with (14C)valine in vivo. Two days after streptozotocin, protein degradation was depressed by 19% (P < 0.05) and by the fourth day by 27% compared with that in nondiabetic controls (2.6% +/- 0.2 versus 1.9 +/- 0.1% degraded/h; P < 0.01). This was accompanied by a similar diabetes-induced decrease in proximal tubule cathepsin B and L activity. Accordingly, this study provides direct evidence that, in diabetes, tubular cell protein breakdown is depressed and suggests that altered lysosomal cathepsin activity may contribute to this effect. Depressed proteolysis likely contributes to the increase in kidney protein content and hence to diabetic renal hypertrophy.